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(57) Abstract 

PGD 2 antagonists, for example, compounds represented by general formula (IA-a-5), pharmaceutical^ acceptable salts thereof or 
hydrates of the same which have an excellent effect of preventing or treating itching and therefore are useful as drugs. 
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©rS<6£#ZEH^ifc*i!il3a©^rft*>Kfa«©fl5-&4J^ Rftfrm, t**, 
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P GD 2 igfitgiJ t LT(is P GD 2 Jgffi?Stt* s K^t>0#$?* b < * »ft 

5 P GD 2 *S£PflgrS'f£ (ICeofit) # lOOOnM UiTO^OWi bl^ SfeCtt 
lOOnM ttT©fe©WI L <s %f\Z lOnM tlTO^C^jfJ b^o PGD 2 *££ 

rr;i/^;i/j c l ~ c 6 ©iiMttS fc{±»fttt©T^*;i/*Stip|c b, 0! 
10 xii, ^f-;K n-7nw, i-7nt;K n-7^;i/ s i-7^;K 

s-r-^K t-i/^K n-^y^^i/x *#^>?-;i/> t 

r7^3 + ->j fctts c l ~c 6 ©iiiatt*fcttfl'fttt©7 , ;b=i Us 
Wit lis ^h^r->s i-rn**^, n - 7 Y * 

15 |tffif?.nSc 

r^p^>j 7»;I, mm. JUL 3^*tfflf?.ft5. 

r7^;i/*^i/j tsstt* rji/^j flgfl&jfc*;i/# >^&3fc© c l ~ c 

20 r7i/^t^>j tii> nu sBcd rj-J/^j *» e> 81 $ £ ft a 7" 5/ ;i/ * * -> £ jg nfc 

rry-^j htt, C 6~c l 4©£§£J|iii£fctt£§tfUi8£Bife*i*u 
m*.&. 7i-;k i-7m ({01*12, l-t7f*, 2-t7f^) , 7>h 
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-ASS (i) -zmznm&mos&t lx&. 7)H3*)&mm 'Jf 

10 SAig^F) N W$Jgg (0!;Ui, hn^r/, h'J^f;i/7?>, h'J 

N--f V7Dtr;i/i/^DA + i>;i/7^>, 7 fry >) )17 I > , V ^7 X 
*5-)l"<> f J )\/7 5 >> ^^>^;VT5>^ N, N-«>*^^^^>^;i/7'5 >x 
15 2 D D^>J/'A7 5 4-^ hJf-i"(>i;;V7?>, l-t7f A/f^ 
7^, y'7i-iK>^JV7r/, HJ7xr^7^« l-t7f^7^>, 
l-7>(-7 5>, 2-7 > >h^>, fth'D7lfxfJb75>v N - ^ ;i/ 

20 -cM^fts: jdcffifcii, -JISS; (I) T^SftSft^to l iz 

-JKA (I) tS^nsft^li, RTifc&£&ES£3lfc U a«4»©-«l»S 
EUSfcttSEHTJ** c L^©it0i«;Itt3;(^7Xf 

-«£ (i) "e**n-5M»o-)R«««iS*ttTCwt. i£u Bgfc&a 
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X'^znzT k -/fc^fsc-jftS {ill) t- *s<*n a 
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15 

-ass (i i i) "Cw*ft***#>Ki:tt, 4-7Dt^><; [b] f-3f7 
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6 - yu^^o^j [b] i-*7 x> - 3 i -yu^^w [b] 

f^7i>-3-*JH>|, 5 - 7 ;i/ □ ^ > 7" [b] ?t7i>-3-A^ 

6-7;i/^D^<>^[b]f : -^7x>-3-*;i/^>i| N 
v^>V [b] f*7x>- 3 5-tKD^->^>7 [b] ^tf 

5 7i>-3-AW>| 1 6-th'D^«>^>y [b] f^7i>-3-*;V5)? 
>IS, 7-tKD*»>'<>y [b] f*7i>-3-*A*>Bls 
S^OV^ [b] f*7i>-3-*)H>| l ^>\/ [b] ft7i>-3-A 
5 -^>^x;u*;-;i/^^'>^>^ [b] ft7i>-3-*iW> 

5 -^fM7 i ;tb]f*7i>- 3 >fig, 6 -^<^;U^>7 [b] 

10 ft7i>-3-***>SI, 5 h *S/^>V* [b] f-*7i>- 3 

> B£, 6-,*h* [b] f*7i>-3-*J^>^-Cfe5o Ctl^ 

©*** >km\ *n-enaag3^a®H«iS4^f *c 

cn^©*;^>Ktt, B*ft^$t IS 88g, 7^, 758-763(1967), 0*-fb^ 
Hit. 86 10 f N 1067-1072(1965), J. Chem. Soc (c) 1899-1905(1967), 
15 J.Heterocycle. Chem. 10 # % 679-681(1973), J. Heterocyclic Chem. 19 

1131-1136(1982), J. Med. Chem. 29g, 1637-1643(1986)13$© * tt^ 

(III) T?*$na*;i/*>K©£js&tt»**tti:«:, Mt^I^o 
fyfcm HM, *fb«Js ftM) , il^7j<ti («iii, £S?&U< 

20 tt»Ri:©M^»»*«J) s ffittx7fA (0iJ^I4, *7*>W 5. Fx^fA) 
ftif&5ii*U it ST" 5 7S0T WMb£<$fflt-3z^;Wb8!)££^-f £ 0 
(4, «^oy>fc*Ji:T* i: SMi» Any>ftf*zA(?|jm, iHb^tf-^h 
^□^Mb'J X^iJx.14, HH-fb'J >, Mfb 1 ; >), AD^^ft^^if U 
«, ttfls*¥tf'J A )«*:&»©£& (^Jx.14, jjfrHStfti¥!ftffi 1 4# 1 7 8 7 M 

25 ( 1 9 7 8 ) ; Synthesis 8 5 2 - 8 5 4 ( 1986) ; $r£gftfti¥Iftffi 2 2 # 1 1 5 
M ( 1 9 9 2 ) ) IzU-dT hit 
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^x-x;k r^tFD77> ( > ^>-t?>^*& (Wilis 

^>-fe'>, h;i/x> s % Any Xb^fbTk^m^^ («jttf, 

N-*?-;i/*;i'*y >&£0*f*itt2Sx &4^tt7k»ft^ h u t> a, *R<b*»J 
10 ff* l < a- 2 o -c&^ u*^T*4^a^ia&o LS*sm©inj»ija*ss 

' < (i 1 BSfflfc^ b 1 2 BBfSHtnaj:^. *fe\ *;i/*>K*£Jit;tt8!»<*i: 

i/ i/ 9 u i/ fy-fc i> 4 k K (DCC) , 1 -x*>/u 
15 - 3 - (3-->7^^7^7Di;;i/) ^ n, n * = 
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(® l xii) 

( i v) x^zhzt i ; its (ill) t-^$ 
5 ns*^* tz\zz<D&fo\%mmfo*ELfoz^s (v) t^^n^ft 

£t>C1-3X*§-e& <0, SMI i:l5|$££ ^ £tfx% %o $s 

^ (IV) T'^£ft£7 =; y <b^t/©-g|5{;oU-rtt, ^©M£7j&# Chem. 
Pharm. Bull. Vol.37, No.6 1524- 1533(1989) £80®$ tlX V> &o 
(I2lg) 

io #xn(i, -ass (v) t-s^n^ft^i^ML, (vi) t?*<*n 

20 (I3II) 

*HB, -J^S (VI) -Cin$n57^rt Mb£*J© a«£*l36 U -« 

A (i) ts^nsft^ctsig-efti, #xm± x (vi) -e^s 

t (Wittig) fi*©*ttC1£oTKJ&S*»BrnHJ:^, Sfcs aii©S§£gi$ 
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tt®£l6ttB#f*<fc*^ttj»«0tti:7 , $ > (II) Slfctt (IV) i:©£fc 

#C<fcoT> Eft, Zft£fc(i€ftib©M&feJ#£/?£T£o 
10 #»W£fiUPGD 2 £iaffl£tfij«£ffl^<&fcli, »*©& □ Xtt#« 

fflomBkLTBSftti. *»1C»5 P G D 2 &ftffl&$#r«BX&JiKtt 
li> gnS^lPS^0fctocDHi4J:5ui:^f§§ o £*K *r-b 

was*. &T&m*z<!)&Mm®mx.\t<&mm. mxm. &mm, 

S/«>/») * £#ffi^ *>tl& 0 fgftltt. ^D5»7 
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5 *%WIZ&Z P GD zgtfcam. tt-frJBAL &#©&«, £9K 
ft4^ttflfffl*ft4JI» (»4J:tn«) ftiJCitiaftO, lKfiCttEi® 

WBfcSfa&natfs *n kg^f;!), i a o . o i ~ i o o 

ig, ff S L < (i 0 . 0 1-1 0 Eg, J; D Iff* L < 0 . 0 1-1 mg, 

1 kg & fc D , 1 0 0.0 0 1 - 1 0 0 ^ jfJKIiO.OO 1 — 1 
10 mg v «t D W $ U < tt 0 . 0 0 1 - 0 . 1 »g C ft* 1 ~4®fc»i! L 

ft« «fc^„ 

fil~FfclWK*l*¥W'-C*»W*l¥L < KWr44*, £ ft 5, 2> & D 

w« e ft $ ft £*>©-? lift i^o 

15 Me ^ ?■ ;i/ 

Ac 7tf;i/ 
P h 7 x — ;i/ 

1 

5 -^>-tf>x>>i/^-;i/7r jp^^>-/ [b] »t7x>-3-i)M-j^a'J 
20 K ( 3 ) 




1 2 3 



5-fc KO*J/A>»; [b] x>. 8-* ( 1 ) (M.Martin-Smith 

etal.J.Chem.Soc (C) .1899-1905 (1967) 8 . 6 3 g (4 4. 4 mmol) ) * 8 
0 %^zKr h7tKP7v> (160 ml) lNTkiHb^ h U 7 A ( 4 4 ml) 
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fcfctfU KftmftTlZ 0.56N*ilfb^ h 'J £ A (87 ml) i; ^ > -fe" > X 

= ;^DiJF ( 6 . 2 ml, 4 8. 4 mmol) * pH 1 1 - 1 2 £ fit *> ft B$ C ft T 

Tfc«ffiK£in*g»iii: LflrtBtSSfcaS^ &$L5 --<>-t£ 

5 r;v^-^i,/<>>;[b]f t7x>-3-*^^>i (2) §14. 3 3g&fco 
mp 202-203 'C 
NMR cr (CDCl 3 ),300MHz 

7.16(lH.dd,J=2.7 and 9.0Hz).7.55-7.61(2H.m).7.73(lH,m),7.81(lH,d, J=9.0Hz), 

7.90-7. 94(2H,m),8.16(lH,d.J=2.7Hz),8.60(lH,s). 

10 IR(Nujol):3102,2925.2854. 2744. 2640.2577, 1672. 1599. 1558, 1500. 1460. 1451 cm- 
l 

7iMfttiT (C15H10O5S2 J: LT) 
It^fi (%) : C,53.88;H.3.01;S. 19.18 
(%) : C,53.83;.H,3.03;S. 19.04 
15 ffig&X'mtz 5 -^>Hf >^;i/*-;i/^^r->^>^ [b] f^7i>-3-*^ 
* ( 2 ) ( 5 . 5 8 2 g. 16. 7 mmol) |£ ^ ^ )V h T X Y ( 1 ft) , 

mit?-*-)l ( 3 . 5 7 ml, 5 0 mmol) , h ;H> ( 2 2 ml) 1 . 5 \%?3 

mm'&, mmzm&tmmLBmit'&V') (3) ss. 8 9 gst, 
20 #jrgji 2 

5-7th»->A>'; [b] f^7i>-3-Ai^-j^D'J H (5) 
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4 5 



BUB3##0i 1 -Cmtz 5 -^>-tf >^;t*-;^JrS/'<> , ;[b]f^7i >-3- 

*;i/Jj?>Bt ( 2 ) (lOOmg, 0.3mmol)£l Nzkigfb^ MJ "t? ( 1 . 

2ml) C»«U 4 0°C-£- 8 03 MiS^Itt Lfco S*B**C 1 Nig& ( 1 . 2 
5 ml) fciniU «f titt Ufclgil£»jls *^5fe. «*L5-tKD*J/'C>\; [b] 

ft7i>-3-*W>|(l) S58ragHfc. W9 6. 6% D 

mp 2 6 2 - 2 6 3 'Co 
MiB-C-Mfc 5-tHD^^>>;[b]f^7i>-3-3!jJ^>8(l)( 1 , 

1 4 Omg) SM^ll (2ml) , K U 5? > (4ml) C }8# U 3 B$fS&* 
10 *in;t**ftaJT 1 . 5BSIW«#fcttttfco *rfflUfclSa*ili^ (SML 

5-T-feh^->^>V [b] M7j>-3-AJH>8 (4) 51, 349m 

g ntzo M9 7 . 3 % 0 

mp239-240 °C o 

HfffB-eff tz 5-7tK->^>V[b]ft7i>-3-A;^>l(4) (1, 
15 3 4 9 m g) a>>V^A*^A7$ H ( 1 *) , ( 1 . 2 2ml, 

17. 1 3 mm o 1 ) , Ux> (25ml) hi. 5 B$ Pal S % & » S«tS»E 

■ElILSIfift^ft ( 5 ) * 1 , 4 5 4 mgilfe. 

3 

20 (1R, 2 S , 3 S , 5S) - 2- (2-7U-6, 6 - ^ ;t/ fc~ ^ □ [ 3 . 
1. 1] ^7h-3--f;i/) x ^ y - ;i/ ( I V A - b - 1 ) 33 J: If ( 1 R , 2 R , 
3S, 5S) - 2- (2-7;7-6, 6-y*f-;i/KS/gP[3. 1. 1 ] ^ 
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7* h - 3 - "OW) y - ;b (IVA-c-1) ff>M 

i ■ 2R i 2S | 2R 

UYNOCH3 1) Na/n-PrOH J"Tv* NH 2 ^Wv 1 "" 2 * AV^ 2 

ICA^COOCaHj 2 )I'hCOOH l O>^ OH V'v,/^oh VV^qH 

3R 3S 3S 

6 IVA-a-l lVA-b-1 IVA-c-1 

(6) (Chem. Pharm. Bull. Vol.37, No.6 1524-1533(1989)tC|Bic) 
^mUXWMmO-h^^Xi- \ >J ->A®7C^, -fb^tJ (IVA-a-l) £ 

5 SJiStlii: bTHi^fcS«7 9 gfeSKxf ;i/ ( l 5 0 ml) t«iSL, 1 N- 
igm ( 2 6 0 ml) *lPjttt»L&. ^©2Jf£#MU *14 4N-*tftth 
U ">A (6 5 ml) -CMttfcU&a, Wlffi t & . ffi 

*Hvy*J/«)A-c(8«|, «JEtfjS«£*e*Lfeo & fctifctttt* ( 3 0 g) 
©1*1 6 . 7 g£ 9 0%^^/-;U (4 0 ml) CjgflPU >*»JBflg Amberl 

10 ite CG-50(NH4 + ) type I ( 5 0 0 ml) C D&if, 7k ( 2 . 2 L) , 1N-T>^ 
nT7X (2. 2 L) £ffll^7$;x> h^t^fffibfco -B» ( 3 0 0 ml) , I 
Jf ^ n v F^77^ - (JgPB$& ; yDD*;n» : * * y — ;v : iB^V^-T'* 
= 90:10:1) S £ it» L tz „ Mft 3-8 «JE 

U»B«J*^*^>*6ISafta, S«S B B 9 t^mp 117-11 8*C©«-ttfe 

15 f B A s 5 3 8 mgfHnfeo 
NMR cr (CD Cl 3 ). 300MHz 

1.01 and 1.2l(each 3H,each s). 1.34(lH,d,J=9.9Hz), 1.52-1. 66(2H.m),l. 90-2.07 
(4H.m),2.18(lH,m),2.48(lH,m).3.12(3H,bs),3.49(lH.dd.J=3.9 and 9.6Hz), 
3.61(lH,dt.J=2.4 and 10.5Hz).3.84(lH,ddd, J=3.3,4.8 and 10.5Hz). 
20 IR(Nujol):3391. 3293, 3108.2989,2923,2869.2784. 2722,2521, 1601, 1489.1466 cm- 
i 

[a]D 23 -2.5° (c=1.02,CH 3 OH) 
7G?g#flT (C11H21NO t LT ) 
ftllffi (%) :C.72.08:H.11.55:N.7.64 
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fgfflffi (%) :C,72.04:H.11.58:N.7.58 

xy*2«fcft*p*fJ&»6*|a&att ( 1 R. 2 R, 3 S, 5 S) - 2- (2-7 
~y-6, 6 - V* \L*/t> o [ 3 . 1. 1 ] ^7 h - 3 -4 )l) x-9 J-)\> 
( I V A- c - 1 ) t&7£2tltzo 
5 ^*V>m&B>Ltz®m ( 2 . 9 g) £Mx^;u ( 1 5 ml) SB 
*» ( 1 . 9 3 g) *ttf»»xf;i/ (30ml) fcittinilfc. «fttilga&5 
«C .fcoT&tfK ib&t) ( I VA - a - 1 ) 0gJ&§«ifi#2 . 9 3 gfffcftfco 
mpl82-183 'C 

i^i 0-17 £3t#>s »ET*«E*eacbae«5 ( 2 . 6 6 g) 

10 * ( 1 5 ml) fc«#U $Afi ( 1 . 7 7 g) (1 1ml) 

m p 1 6 0 - 1 6 1 °C 
NMR a (CDCb), 300MHz 

0.61 and 1.06(each 3H,each sU3G(lH,m), 1 53-1.65(2H,m), 1.75-1. 88(2H,m), 
15 1.95-2.04(4H.m),3.18(lH,d.J=6.3Hz).3.58(lH,dt.J=3.0 and 

10.8Hz).3.81(lH.m), 5. 65(4H.bs). 7. 33-7. 42(3H.m),7. 98-8.01 (2H,m). 
IR(Nujol):3320. 2922. 2854. 2140. 1628. 1589. 1739. 1459. 1389 cnr* 
[a]D 23 -31.8° (c=1.01,CH 3 OH) 
Ttmfttt (Ci8H 2 7N0 3 i: LT) 
20 tfJMI (%) :C,70.79;H,8.91:N.4.59 
(%) :C,70.63;H.8.86:N.4.58 
xy^^tttSaHW/Pfeliaatt (1R, 2S, 3S, 5S) - 2- (2-7 
5 7-6, 6 -i^^;i/fc*:>* D [3. 1. 1] a7F-3-^)1') x^-;i/ 
( I VA-b- 1 ) t&7£2tltz 0 

25 

nmm 1 
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(5Z)-7-{(lR, 2 R , 3 S , 5S)-2-(5-bh'P^->^>^[b] 



=f-j{-7 x. >- 3 -4 )IX-)IT I J ) -6, 6-y^f;i/^->^n [3. 

1. 1] ^7h-3-^M -5-^rr>^f h 'J-^A (IA-a-6) C 

mm 




5 IA-a-5 IA-a-6 

{m i id 

6 - 2 3 1 7 0 ^MttiefotfMb&tl (IIA-a-l)d, 4 5 0m 
g , 5 . 2 mm o 1 )% : r (-7tFD77> (25m 1)£.®M U h 'J xf;i/7 
10 ■> (2. 6ml, 18. 7ramol) £#%0>J 2 xmtc 5 -T-fe h *5"<> V 
[b] ft7i>-3-*J^-;^P'J ( 5 ) (1, 454mg, 1. lm 
mo 1) 1 . 5i9lie»#Lfco £J&ffl#*tt*-C#RU h ;i/ x > » tti L 

Lfco SfllfcS' 'JAyi^DTF^^^ - (h;i/x>: Sgif^ 9:1) 
15 -zm$&LXib&®) ( I A - a - 1 0 ) * 2 , 481 mgftfco lR* 9 6 . 1 % 0 
[a]D23 = +48.0° (c=1.01%.CH 3 OH) 

(C28H35NO5S-0.1H2O t LX ) 

Steffi (%) :C f 67.34;H.7.10;N,2.80:S,6.42 
(%) :C.67.23:H.7.12:N,2.86:S.6.59 
20 (|2lg) 
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mE-cmtzit^^ (IA-a- 1 0 ) ( 2, 357 m g, 4. 73mmol) 
£^#y-;i/(25ml 4 N-tKM^ hU^A(4. 1ml, 16. 

4mmo i ) ^mttzo Gm?$m$&, 1 n-mk ( 1 1 m 1 ) t-**o t7j<-c-# 

(IA-a-5) tl, 8 5 9 m gf#£ 0 M8 6 . 5% c 
mp 142-143 °C 
[a]D23 = +47.6° (c=1.01%,CH 3 OH) 

ytmftVf (C25H31NO4S t.Lx) 

10 ft ft fig (%) :C.68.00;H,7.08;N.3.17:S.7.26 
(%) :C,67.93;H.7.08;N.3.19;S,7.24 
3 XH) 

mZ-ZntzibG®) (IA-a-5) ( 2 0 3 m g , 0. 46mmol) £ A ? 
J -)V (3ml) \zmm L 1 N-7KSMb-*- h 'J "7 A (0. 42ml, 0. 42m 

15 moi) zMz.mmzmB.-z mm ltz 0 m£'>scdmx^;wi&7> l n-^* 

•^>T-#|Rb/io 9 J -)]stz®fr LSE^i L-C B iSHbi^ (IA- 

a-6) 52 1 Omgflto 

JR$9 8. 5% [ a]D25=+38.9° (c=1.00y o ,CHjOH) 
Ttmfrtf (C25H 3 oN0 4 SNa-0.5H20 t LT ) 
20 ftllffi (%) :C,63.54;H ! 6.61:N,2.96;S,6.78;Na,4.86 
(%) :C.63.40;H,6.69:N.3.13:S,6.73;Na.4.68 

%mm 2 

(5Z)-7-[(lR, 2S, 3R, 5 S) - 2 - (5-b l»D»'M>V [b] 
25 7 x >- 3 -jpl-ftzzftT ^/)-6,6-^^f-;i/^->77p[3. 1 , 1] 

^7" b - 3 --f ;W] - 5 ~^7t- >HS (I A-b- 1 ) <Q«ig 

20 



WO 99/62555 



PCT/JP99/02820 




(* 1 Xg) 

( 1 R , 2 S , 3S, 5 S ) - 2- (2-7U-6, G - V * )V¥ is ? D 
[3. 1. 1] ^h-3->fJl) (IVA-b-1) Q$l§il 

5 ( 9 1 6 m g , 3mmol) £7jc (3ml) CiiLl NIK ( 3 . 1 m 1 ) $ 

OOmg) ^iDxpH 10. 5J:L5-'<>*>^** = At*J"<>l/ [b] 
3 - iMlft — ;^D>JF (3) (l.06g.3mmol) CDrf^tF'D? 
7>i§I (6ml) £?8TUfco 1. 5P3IBI&. KiSiSft**-*!**^ h*x> 

fco & e>nfcse*j ( 1 . 5 g) ^^^^7^77^ (^*-*> : » 

lif* 1:1) tStMUtibl^tJ (VA-b- 1)S 1. 4 9 7 gff fc G 
9 9. 8 % 

[«]d m -31.1* (c=1.00,CH 3 OH) 

15 7C3R«-W(C26H 2 9N06S2 • 0.2H 2 O tUt) 

Itlffii (%) :C.62.05;H.5.89:N. 2.78;S.12.74 
HiR'Jfil (%) :C.62.03:H.5.93:N.2.79:S. 12.72 

SMf'/bylJI'tf F (0. 61ml, 8. 6mmo 1) © 1 , 2 - ^ h 
20 x £ > ( 9 . 7ml) jgifcfc - 6 0 *C £ #£P> t + ^'Ji^aiJ F ( 0 . 37 
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ml , 4 . 3 mmo 1) SfcTLfco 1 5 buIBI: m £ (VA-b- 

1) (1. 427g, 2. 9 m m o 1 ) ffl 1 , 2-S>><h*5'X*>(llml) 
»*ftH»fllE-CJait&o 3 0MMs h'Jx^7 5> (1. 2ml) £An*. 

&nfe»B**'> 'J*^^D7K77^ : #&x?-;i, 6 : 4 ) f 

!|»S2 ltlt-&« (VIA-b-1) * 1 . 338 gftfco iK¥ 9 4 . 1 % 
[a]D 24 -29.1° (c=1.01,CH 3 OH) 

7C*##f(C26H«7N06S» • 0.4H 2 O tut) 

10 tUUfi (%) :C.61.85:H,5.55:N,2.77;S,12.70 
Hifl'Hfi (%) :C,G1.92:H,5.60;N,2.79;S,12.88 

(i3ig) 

4 -ft/l/**^^ h U 7 ix;i,*;**^<> A ^ h* ( 1 . 7 2 g, 3. 

9mmol) h il 1\ t-~7 Y *r is Y (1. 0 1 6 g , 9mmol) £ x h v t 
15 HD77> (9ml) CIIUK^T, 1BSM#L£ 0 ^©SJEES^tl^mJia 
ff#fe<b^«J (VIA-b-l) (1.288g, 2.6mmol)Oxb7t 
F077>SI (4ml) * 6 #T-finx.|5]&lgtr 2 BSfflfli#&«5{*fco SJB«F* 
* (15ml) 1 NffiK-C pH 1 0 . 5tbhibx> (15ml) t2 

H]j5fc#Lfco 1 NMT- pH 8 . 0 tcSIS Lfc'fts fc*iSfc * )V is * A ( 1 . 

20 1 5 g , 1 0 . 4 mm o 1 ) £ h\\ 7L IE tt x f- ;i/ (15ml) T- 2 HlffltiJ Lfc<> W 
(16ml) -C#SR, 7KJI& 1 N*«T pH 2 - 3 (will UtfKxf-;!/ 

Mb£*r (iA-b-r ) * 1 . 44 giffco ik^9 5 . 5% mmtzzt 

25 (1411) 

8tJ§3tM#fcft£$J ( I A - b — 1 ' ) (1. 44g, 2.6mmol)*5M 
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H (2. 8ml) Ki&fWU 4 N -fcmti- b l ) £ A (3. 9 m 
1) SAD* 5 3mmnUmtbtzo KM^KT-^IR, h;i/x> (15m 

1) t2TOU;. 1 N«titti: Ltz'&. i^^x^;i/-etttti t to 

5 ( I A- b - 1 ) £ 1.097gf#£ o ft* 95.9% 
[a]D 25 -43.0° (c=1.01,CH 3 OH) 
7cS^*/f(C25H 3 iN04S • 0.2H 2 O t Lt) 
a+Uffi (%) :C,67.45:H,7.11:N,3.15;S,7.20 
(%) :C.67.51:H,7.15:N,3.38;S,6.96 

10 glffiffl 3 

(5E)-7-[(lR, 2R, 3S, 5 S) - 2 - (5 -b Fn Jf->^>'/ [b] 
?-y>r7 3 - J h-tPVX-frT X J) -6, 6 -y* a [3. 

1. 1 ] ^7 Y - 3 ->f >>!/] - 5 -^7f >g£ ( I A-a- 1 7 ) tfljgjg 




IA-a-5 IA-a-18 



15 (5Z) - 7- [ (1R, 2R, 3 S, 5S) - 2- ( 5 — t h'D+y^>^ 
[b] f*7i>-3-fA-*W = ^7$;) -6, 6-y^f;i'ti'^D 
[3. 1. 1] ^7"h-3--r;i/] - 5-a7t >l (IA-a-5) (11. 
0 4 g, 2 5 mmol) , 1 -t^fry- V ^ ^ - )\, - S- << )V 4 h* 

(M.Narisada,Y,Terui,M,Yamakawa,F,Watanabe,M.Ohtani.and 

20 H.Miyazaki.J.Org.Chem.. 50 2794-2796 ( 1985) SBfcCDft^t! 4 . 3 2g, 1 
8 . 8 mmol) > 2, 2' -7^t7-f V7f h ');V (2. 84g, 17. 
3 mmol) £^>H?> ( 1 . 1 L) t 8 l$MjS8(EJft& U £ 0 £Jfo?]!l§rtJ £ 0 . 4 N 

TKif^b^- MJH(4oomi)t-2 ykmzt&m-cmftt bx^m^M 
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Lfco %t>titztkWL® (1 1 . 0 8 g) £ is ViifJltv? V V =7 7 -r 
DD*^A : 10:1) T!«l«Lfco $e>nfcfti£«J (6 . 9 3 g) 

fci^ > ( 6 9 ml) C^il, 4 b dri/^> v;i/T ^ > ( 2 . 1 

5 g) *ftli3IS«lt3i-T-;b (1 2 0 ml) TsftR L*ftT«# Ufco «fU»* 
5 MUgtt»$7. 4 5 gf#fc„ cn^lC-f V7P V )\,T » 3 - Jlffi®. 

x^;i//^-x;u (2/1 o/5) -eMULTMbfco 

m p 1 08-1 1 It 
[a]D 23 +18.9° (c=1.00.CH 3 OH) 

10 LfcfS* (Eft) : (Zft) =98. 4 : 1 . 6 T-fcofco 

[HPLC A7i : YMC-pack AM-303-10(10 >u m.l20A.ODS)(4.6mm $ X25 

0mm) ; SI : lml/min ; : UV 254nm ; ^Hjffi : it^/Tk/T-b h-MJ ;i/=0. 

1/52/48 ; : (E-«0 21*K (Z{*)23» 

HISS ttff "bftfe 4 -A V *i/l>i>fr7 \ >m ( 1 . 6 g) =&7jc ( 2 5 ml) 
15 CM, M ( 2 5 ml) ttttti: I, mm^?-)l-eM& Lfco «JI£;!k&. M 

7kmm^?*i>"5 l*-C&M'&. »ET?*«4iil/Tlfift^ll ( I A - a - 1 

7 ) & 1 . 2 1 gfcfco 

[a]D 24 +14.4° (c=1.01,CH 3 OH) 

Timfrffi (C 25 H 3 iNO4S-0.lH2O t Lt) 
20 fH*fl (%) :C,67.72;H,7.09;N > 3.16;S,7.23 
SI 91 41 (%) :C,67.59;H,7.26:N.3.35;S,7.39 

25 
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i9 



No. 




IA-a-1 


NMR 6 (CDCls ppm), 300MHz 

0.97 (lH,d,J=10.2Hz), 1.16 and 1.25 (each 3H,each s), 
1.53-2.46 (14H,m), 4.28 (lH,m), 5.36-5.53 (211,111), 6.34 
(lH,d,J=8.7Hz), 7.26 (lH,t,7.8Hz), 7.56 (lH,dd,J=0.9 and 
7.8Hz), 7.77 (lH,m), 7.80 (lH,d,J=0.6Hz). 
IR (CHCla): 3509, 3446, 3429, 1738, 1708, 1651, 1548, 
1525, 1498cm 1 . [a]D +53.4° (CH3OH, c=1.01,25°C) o 


IA-a-2 


0.99 (lH,d,J=10.2Hz), 1.13 and 1.26 (each 3H,each,s), 
1.54-2.51 (14H,m), 4.32 (lH,m), 5.37-5.54 (2H,m), 6.17 
(lH,d,J=8.4Hz), 7.49 (lH,dd,J=1.8 and 8.7Hz), 7.72 
(lH,d,J=8.7Hz), 7.81 (lH.s), 8.54 (lH,d,J=1.8Hz). 
IR (CHCIs): 3517, 3443, 2665, 1708, 1654, 1514cm 1 . 
[a]D +39.5° (CH3OH, c=1.00,26°C) o 


IA-a-3 


0.98 (lH,d,J=10.2Hz), 1.11 and 1.24 (each 3H,each s), 
1.53-2.50 (14H,m), 4.32 (lH,m), 5.36-5.54 (2H,m), 6.18 ! 
(lH,d,J=8.7Hz), 7.54 (lH,dd,J=1.8 and 8.7Hz), 7.75 
(lH,s), 7.98 (lH,d,J=7.5Hz), 8.23 (lH,d,J=8.7Hz). 
IR (CHCIs): 3517, 3443, 3095, 1708, 1654, 1585,1512cm 1 . 
[«]D +49.4° (CH3OH, c=1.01,23°C) o 


IA-a-4 


0.99 (lH,d,J=10.2Hz), 1.12 and 1.25 (each 3H,each s), 

1 KA 9 ^1 fl/lTT YYl^ A Q9 M TT m\ K K KA SOU wi\ C 1Q 

(lH,d,J=9.0Hz), 7.34 (lH,dd,J=7.8 and 8.4Hz), 7.55 
(lH,m), 7.86 (lH,s), 8.33 (lH,dd,J=0.9 and 8.4Hz). 
IR (CHCIs): 3517, 3442, 3095, 2667, 1708, 1653, 1545, 
1515 cm 1 . [a]D +54.6° (CH3OH, c=1.01,23 o C) o 
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$L 1 0 



No. 


MIS 


IA-a-5 


1.02 (lH,d,J=10.2Hz),1.12 and 1.24 (each 3H,each s),1.56- 

2.55 (14H,m), 4.29 (lH,m), 5.32-5.51 (2H,m), 

b.^u (,1x1, a, d — y.oxiz), /.Ul (lxi.aa.d — Z.4 ana y.Uxiz), 7. bo 

(lH,d,J=9.0Hz), 7.69 (lH.s), 8.03 (lH,d,J=2.4Hz). 

IR (CHCls): 3600, 3440, 3226, 1707, 1638, 1602, 1516 

cm 1 . 

[a]D +47.6° (CH3OH, c=1.00,23°C) o mp 142-143°C 0 


IA-a-6 


(CD3OD) 0.97 (lH,d,J=9.9Hz), 1.16 and 1.25 (each 
3H,each s), 1.55-2.43 (14H,m), 4.18 (lH,m), 5.41-5.53 
(2H,m), 6.93 (lH,dd,J=0.6 and 8.7Hz), 7.68 (lH,dd,0.6 and 
8.7Hz), 7.71 (lH,m), 8.01 (lH.s). 

IR (KBr): 3436, 2621, 1637, 1600, 1557, 1520, 1434cm ». 
[a]D +38.9° (CHsOH, c=1.00,25°C)o 


IA-a-7 


0.97 (lH,d,J=10.2Hz), 1.10 and 1.23 (each 3H,each s), 

1.54-2.52 (14H,m), 4.32 (lH,m), 5.35-5.54 (2H,m), 6.26 

(lxl, d,J— o.vxiz), b.98 (lH,dd,d-2.4 and 9.0Hz), 7.26 

(lH,m), 7.58 (lH,s), 8.07 (lH,d,J=9.0Hz). 

IR (CHCI3): 3592, 3439, 3223, 3102, 1708, 1639, 1604, 

1518cm 1 . 

[a]D +51.5° (CH3OH, c=1.01,25°C) o 


IA-a-8 


0.96 (lH,d,J=10.2Hz), 1.11 and 1.24 (each 3H,each s), 
1 54-2 53 C14H tn - * 4 34 HH m\ 1 "Vi.** ^3 f2H m\ 6 31 
(lH,d,J=9.0Hz), 6.79 (lH,d,J=7.5Hz), 7.25 (lH,dd,J=7.5 

and 8.4Hz), 7.74 (lH,d,J=8.4Hz), 7.86 (lH.s). 
IR (CHCI3): 3586, 3437, 3104, 1708, 1638, 1568, 1522, 
1501, 1471 cm 1 . [a]T> +57.1° (CHsOH, c=1.01,25°C) o 



34 



WO 99/62555 



PCT/JP99/02820 



& 1 1 



No. 




IA-a-9 


0.98 (lH,d,J=10.2Hz), 1.12 and 1.25 (each 3H,each s), 1.54 
-2.51 (14hi.,m), 2.33 (3H,s), 4.30 (lH,m), 5.36-5.54 (2ri,m), 
6.17 (lH,d,J=8.7Hz), 7.15 (lH,dd,J=2.1 and 9.0Hz), 7.83 
(lH,d,J=9.0Hz), 7.84 (lH,s), 8.11 (lH,d,J=2. 1Hz). 
IR (CHCls): 3510, 3443, 2665, 1758, 1708, 1653, 1514cm 1 . 
[a]D +47.8° (CH3OH, c=1.00,25°C) o 


IA-a-17 


NMR £T(CDCl 3 ),300MHz 

1.00(lH,d,J=10.5Hz),1.12 and 1.23(each 3H,each s),1.50- 
1.66(3H,m), 1.84-2. 03(4H,m),2. 17-2. 40(7H,m),4.33(lH,m), 
5.42- 5.45(2H,m),6.16(lH,d,J=9.0Hz),7.01(lH,dd,J=2.4 
and 8.7Hz),7.66(lH,d,J=8.7Hz),7.69(lH,s), 
8.04(lH,d,J=2.4Hz). 

IR(CHC1 3 ):3441, 3237, 3035, 3009, 2992, 2924,2870, 1708, 163 
7,1601,1516,1436 cm 1 
[a] D 2J +14.4° (c=1.01%,CH 3 OH) 


IA-c-1 


1.09 and 1.25(each 3H,each s),1.50(lH,d,J=9.9Hz),1.52- 
1.69(3H,m), 2.02- 2.30(10H,m),2.49(lH,m), 4.89(lH,dt, 
J=3.9 and 9.6Hz), 5.30-5.54(2H,m), 6.49(lH,d,J=9.6Hz), 
/ .uov lxijUQjd—z.ft ana. o. trwz), /.o / ^ixi,d,u— o. (xiz), 
7.74(lH,s),8.00(lH,d,J=2.4Hz). 

IR(CHC1 3 ):3464, 3225, 3022, 3016, 2924, 2870, 1707, 1639, 
1602,1519,1479,1459,1437 cm 1 
[a]D 25 -57.1° (c=1.00%,CH 3 OH) 
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m 1 2 



No. 


mm 


IA-c-2 


1.08 and 1.25(each and each s), 1.49-1. 62(4H,m),1.84- 
2.10(5H,m), 2.14-2.30(5H,m),2.56(lH,m),4.89(lH,dt,J= 
3.3 and 9.9Hz),5.25-5.40(2H,m),6.50(lH,d,J=10.2Hz), 
/ .U4^ixi,cia,d—z.4 ana y.uriz;, / ,boviri,a.,d— y.uriz;, / .oy^i 
H,s), 8.09(lH,d,J=2.4Hz). 

IR(Nujol):3460,3 178,2927,2854,2726,2680, 1702, 1639, 
1600,1517 cm 1 [a ]d 2 '-34.6° (c=1.01%,CH 3 OH) 
mp 166-167°C 


IA-b-1 


1.00 and 1.23(each and each s), 1. 22-1. 40(6H,m), 1.92-2.25 
(8H,m), 2.47(lH,m),4.32(lH,t,J=8.6Hz),5.26-5.50(2H,m), 
6.15(lH,d,J=9.0Hz), 7.02(lH,dd,J=2.4 and 8.7Hz),7.65 
(lH,d,J=8.7Hz),7.73(lH,s), 8.07(lH,d,J=2.4Hz). 
IR(CHC1 3 ):3423, 3223, 3033, 3016, 2925, 2870, 1707, 1638, 
1601,1436 cm 1 [a] D 25 -43.0° (c=1.01%,CH 3 OH) 


IA-d-1 


1.06 and 1.23(each and each s),1.07(lH,d,J=9.9Hz),1.51- 
1.68(3H,m), 1.80-2.60(llH,m),4.81(lH,dt,J=2.7 and 9.9 
Hz),5.29-5.51(2H,m), 6.32(lH,d,J=9.6Hz),7.02(lH,dd, 
J=2.4 and 9.0Hz),7.66(lH,d,J=9.0Hz), 7.77(lH,s), 
7.99(lri,d,J=2.4Hz). 

IR(CHC1 3 ):3394, 3163,2926,2854,2681, 2609,1698, 1636, 
1599,1529,1458,1437 cm 1 

[a] D 25 +77.3° (c=1.01%,CH 3 OH) mp 148-149°C 
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m i 3 



No. 




IA-b'-l 


1.02(lH,d,J=10.2Hz) I 1.13 and 1.24(each 3H,each s),1.56- 
2.55(l4H,m), 4.29(lH,m),5.35-5.5l(2H,m),6.20(lH, 
d,J=9.3Hz),7.0l(lH,dd,J=2.4 and 

9.0Hz) ) 7.65(lH,d,J=9.0Hz) ) 7.69(lH ) s),8.00(lH > d ) J=2.4Hz) 
.IR(CHCl 3 ):3440,3226,l708,l637,l602,l5l6 cm 1 
[a]D 25 -49.9° (c=1.01%,CH 3 OH) mp 143-144°C 


IB-b'-l 


0.87 and 1.24(each 3H,each s),1.51(lH,d,J=10.5Hz),1.60- 
2.61(14H,m),4.24(lH > m) > 5.32-5.45(2H ) m), 6.12(lH,d,J=9.0 
Hz), 7.37-7.48(2H,m),7.85-7.88(2H,m), 
8.33(lH,d,J=7.8Hz) 

IR(CHC1 3 ):3429, 3067,3023,30 14,2923,2871, 1708, 1652, 
1556,1516, 1494cm 1 
[a] D 25 -23.0° (c=1.00%,CH 3 OH) 


IB-b'-2 


1.11 and 1.24(each 3H,each s),1.50(lH,d,J=10.8Hz),1.59- 
2.60(14H,m), 4.2(lH,m),5.32-5.45(2H,m) ) 6.09(lH,d, J= 
8.4Hz), 7.16(lH,ddd,J=2.4,9.0 and 10.2Hz),7.77(lH,dd, 
J=4.8 and 9.0Hz),7.93(lH,s),8.09(lH,dd,J=2.4 and 0.2Hz) 
IR(CHC1 3 ):3429, 3095, 3030, 30 15,2923,2871, 1708, 1653, 
1603,1566,1517,1432cm 1 
[a]D 25 -22.4° (c=1.01%,CH 3 OH) 


IB-b'-3 


0.86 and 1.23(each 3H,each s),1.49-2.58(15H,m),4.24 
(lH ) m),5.25-5.40(2H,m),6.18(lH,d,J=9.0Hz) > 7.03(lH,dd, 
J— z.4 ana o. /xiz;, / .oovlxl,cl,d— o. friz;, /. / /vlrijSj, 
8.06(lH,d,J=2.4Hz). 

IR(CHC1 3 ):3425, 3237, 3029, 302 1,30 17,2924,2871, 1707, 

1637,1519,1457,1437cm 1 

[a] D 25 -18.7° (c=1.00%,CH 3 OH) 
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& 1 4 



No. 




IB-a'-l 


0.91(lH,d,J=10.2Hz),1.13 and 1.25(each 3H,each s),1.60- 

1.88(3H,m), 2.01- 2.50(lOH ( m),2.79(lH,t,J=l 1.6Hz), 

4. 54(111, m), o. o 1- 5.DU(Jri,in;,o. lU(ln,a,d-o.4rlz,;, i .0 1- 

7.48(2H,m),7.85-7.88(2H,m),8.33(lH,d,J=7.5Hz). 

IR(CHC1 3 ):3429,3065, 3023, 3015,2923,2872, 1708, 1651, 

1556,1516,1493cm 1 

[a] D 25 + 26 . 5° (c=1.01%,CH 3 OH) 


IB-a'-2 


0.91(lH,d,J=10.2Hz),1.12 and 1.25(each 3H,each s),1.60- 
1.90(3H,m),2.01-2.50(10H,m),2.78(lH,t ( J=l2.2Hz), 
4.52(lH,m),5.30-5.50(2H,m),6.08(lH,d,J=8.4Hz), 
7.16(lH,dt,J=2.7 and 8.7Hz), 7.77(lH,dd,J=4.5 and 
8.7Hz),7.91(lH,s), 8.09(lH,dd,J=2.7 and9.9Hz). 
IR(CHC1 3 ):3430,3095, 3024, 3015, 2923,2872, 1708, 1652, 
1603,1565,1517,1433cm 1 
[a] D 25 +25.8° (c=1.00%,CH 3 OH) 


IB-a'-3 


0.88(lH,d,J=9.9Hz),l.ll and 1.26(each 3H,each s),1.50- 
1.90(3H,m),2.00-2.23(8H,m),2.40-2.50(2H,m), 
2.83(lH,t,J=12.0Hz), 4.55(lH,m),5.24-5.44(2H,m), 

fi 11MTT A T— Q ftT-T^ 7 (\9C\ TT HH J=9 4 and 8 4H7^ 

7.67(lH,d,J=8.4Hz),7.75(lH,s),8.12(lH,d,J=2.4Hz). 
IR(CHC1 3 ):3425,3222, 3028, 3022, 3015,2923,2872,1707, 
1637,1601,1519,1456,1437cm 1 
[a] D 25 +19.3° (c=1.00%,CH 3 OH) 
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( 1 ) b hJAL'MK0tn&0H8 

ffllSlP Lifc&xgg-C* 1800 rpnu 1 0 # fli tofl-Ji L , ±i8© # Jfll 'M&M [PRP 
5 (Platelet rich plasma)] ££&&L£o d © PRP £ £ 5> C 2300 rpnu 2 2 
$>ll8CE>3iito#ttfc:ttU Jfll^fifefffco m^ntzMfhmZ homogenizer (Ultra- 
Turrax) ^fflt^*tyt-f XLtt, 4°C, 20000 rpm, 1 0 # RSI j8 't» # 8 £ 

3®nu s M>i\fommfrttmtzo ii^ttia^it, 2m g /mi£:u &&nm 

10 (2) PGD 2 §g«i0^Ii 

( 5 0 m M Tris/H CI, pH7.4, 5mMMgCl 2 )0.2 
mlCt V M'b1R&mfH 0 . 1 mg)M5 nM pH] PGD 2 (1 1 5 C i/mmol) 
Sim** 4°CT" 9 0 #|g|£J63«fco RH»ft*5 *»}ai«lft*ffl^Ti8ffl A 

15 tt6Sfrfe?l*ttJltttt&* ( 1 0 juM PGD 2 #STt^B«i:iT*»fe»i} 
rSttS) *ML3l^fcfei:Lfco &<b^ti©fc!i£-Pflm7Stt(i, lb-£rtJ##£TT- 
®*S£S& 1 0 0 %t L> ^{b^^#aTT'©|g^rfi (%) &#4fr-CR&ffll»S 
ftf&tZZtlz&i) s 5 0 %»ftjjft& ( I C 50 fi) SStH Lfeo & 1 5 £ 

20 M 1 5 



fli£*J No. 


I C s o ( n M) 


IA-a-2 


3.3 


IA-a-5 


0.4 


IA-a-7 


1.3 


IA-a-9 


6.5 


IA-a-11 


0.27 


IA-a-17 


32 


IA-a-18 


1.2 


IA-c-1 


28 


IA-c-2 


1 


TB-a'-2 
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m ( o wj» > k 48/80) ai!ij8[^«t^gioggfTH&iaa^^fsffffl 

3 W1£ > H 48/80 (!E?i<M0ffiM%f?) !M»£«fc -5 5loJf £frl& :C57BL 
5 V^X (IS, 8-l2ii^ s Charles Rivertt) <DH»&T fc^JI&lIzkfc fcfl? b fc 
3 >^«i; > K 48/80 (10 ng/site, SIGMA *i) fe&HU itm <fc 0 RIB $ ft 3 # 

: *ISWk:»*^b^»(IA-a-5){i O.SS^fMAD-^tiSL, 

io ioo * fc(4 300m g /kg %ffi% l otfaiffifcigpft-S- bfco 3 > h o -;i/$M4 0.5%^ 

JttK (Wilcoxon test) Cii^T P<0.05 S £ 4iP1"o 



% 1 6 





Mean ± S.E.(®) 


3 > h D— ;i/ (n = 10) 


122.2 ± 12.7 


Compd. (lA-a-5) 300 mg/kg (n = 10) 


81.8 ± 17.9 * 



(Wilcoxon test, P < 0.05) 

15 

C57BLV>i7X (Hi, 8-1231^, Charles River) a>%M *) b tz (II 
7 ) Sfctt DS-Nh v £ 7, (M, 7-8 it Ufltf] B 7 7 r- U-X) ©WSBJEfe 
20 ft (^1 8) CtftbenzylpenicilloyKBPOIgE^y^D-^^l/ta^SSOiiiaW 
b, 24 fifra^KHJt®^&4 BPO-Guinea pig serum albumin (BPO-GSA)fc 1 
mg/animal »itbfc. 5lo«*ff»H:, ±ife U fc * Set ffiJS + U > ^ 10 
frPeS] (£ 1 8 ) Sfett 15 #P B 1 (£17) $-C0EI8tSWttbfc. m 1 7 I4<b£ 
»fc±El) ^ifflS4*St, £ £3t 1 8i4£H£J&7.kt;?&8?bT 30 ^-bu 
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tcRErtJa-S- LfcJ5£tfi£vf . > h D-;b fc©Jtlfc (Dunnett's test) lZ& 

WX P<0.05 X & Z> d £ * *tt P<0.05T"fc3C £:&w-f » 



£ 1 7 





Mean ± S.E.flll) 


Z3 > h D — ;i/ (n = 7) 


51.6 ± 5.3 


Compd. (IA-a-5) 100 m&/k£ (n = 7) 


48.4 ± 12.4 


Compd. (IA-a-5) 300 m^/kp; (n = 7) 


19.6 ± 6.5 * 



(Dunnett's test, P < 0.05) 



m 1 8 





Mean ± S.E. (0) 


3>FD —))/ (n = 5) 


47.8 ± 8.0 


Compd (IA-a-17)© Na H 100 mg/kg (n = 5) 


11.6 ± 3.0** 


Compd (lA-a-11)© Na IS 100 mg/kg (n = 5) 


4.4 ± 1.9** 


Compd (IA-a-7)© Na t& 100 mg/kg (n = 5) 


29.2 ± 11.6 


n > h D — )l (n = 6) 


52.3 ± 7.2 


Compd (IA-a-11)© Na % 10 mg/kg (n = 6) 


43.7 ± 6.2 


Compd (IA-a-11)© Na Jg 30 mg/kg (n = 6) 


40.0 ± 5.4 


Compd (IA-a-11)© Na i& 100 mg/kg (n = 6) 


18.2 ± 3.3** 



(Dunnett's test, ** P < 0.01) 



io ^xmmzntzo ztzmmm 3 «t d » *fgwc&£fb£%(iA-a-5)is43¥-ei±, 

ifcJRs|nj»c «fc !)81fS£ ft J: * 51 offiS??tt#, 3 > h D-^fflMzjt 
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1 &M 



( I A - a - 5 ) 40. Omg 

t K D *y7n \f)l-b)lU-X 3. 6 m g 

7 U >^V^*«> £ A 0. 4mg 

5 h"i7^D3^7 J >7'> 18. Omg 

5 8. Omg 



it 1 2 0 . 0 m g 

10 <b^#J ( I A - a - 5 ) O.lg 
8t»^7 7 <f > 1 . 5 g 

& 9 -fe > 1 8 . 4 g 

£f+ 2 0 . 0 g 



15 ^^±©*UfflRl^tt 

20 T t£ 0 Mfc, #*fc<*-5lTlfts «*B, 51 o Jit ft®, ©fffcircj: 
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Hit *0$qB 



1 . 



2 . 



* (I) 




R 



(A) (B) 



3 . i (I A) : 



■ *«t>f ) 

4 . S (IB) : 




OA) 
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(5£*, R*«tD c XJ±H(iI3i:H3ata-C-fet)> afSffl-EfS^ttEEBiifcteZSI 
5 . S (IA-a) : 




(IA-a) 



<iA v ^CH=CH v/N/ COOX 

10 W*&t>T) 

6 . i (IA-b) : 



I^N^WR aA . b) 
15 i O j ^ch=ch n/v coox 

2 I2m© # 2* © * P£ #J * fc tt ftft fl o 
20 7 . S (IA-c) : 
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i O J '^ch=ch n/s ^coox 
8 . S (IA-d) : 



10 (5$*s R tfX fetal IB ^3ft«tife 0, alHfflziStg^fciEKBSfcfeiZIl 

g££tt>-r) 

9 . i (IA-b') : 



20 ti*JS2iBi»©^^©^i^^* fcttfsa&aijo 




s. 
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1 0 . 



A ( I B-a') 




aB-a') 



• CH=CH s/\/ C00X 



5 B**t>-r) 

11. S (IB-b') : 



15 12. ai!®.z:at&&#EEV-Cfe£M#fi2 - 1 1 «D^rnfrfc:iB*<D'flS-& 
13. a»©^fi*S^#ZiBa-efe*»*« 2 - 1 1 ©V>rft*Mwg2S80<b-& 

u < ©M±wg s n 3*3^ «*&&©**»*££* a ^©^iw 

20 ffl£fctt&JK*9o 
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* r & # H © * fi&*9 * It o 

15. Rtft h-P^T-fet), X #**Tf 2 ~ 1 3 ©^-fftfrCB 

16. S (IA-a-5) : 




IA-a-5 



■c^<*ft**b-&4&*> l < tt*©«si±if£*ft*JS*£tt*ft&©*fn*j-?fes 

10 17. ^^^laMlwJ; DSIf6$tLS4)<Dtfe-5gS*« 1 ~ 1 6 © ^ "T ft C 13 

i 8 . mfrtfT h tf-ttjsj»^c**-rs t)OT-fe^ii*Ji i~i6 ©^rft 

A» £i3m©-£^©^l«#J3;£{iteM<> 

1 9 . fefotfiMM-^fc S^T^-feCt-fe-S IlsJciI 1 ~ 1 6 ©^rftfrKlBm© 
15 ^©^ffiffl* tz&feWMo 

2 0 . ^^^Tb^^-'ffiJgM^HS^f Zt>(DT:&2>m#m 1 - 1 6©^f 

ft*»fci3«©#*©*i»sj$fcttj&iitao 

2 1 . WfrtfiT l/fl/*— ttJUftCS*f * *©T-fe*tl*3l 1 ~ 1 6 ©^Tft 

C Bl^* * © * IWM * fc ttift*M . 
20 2 2. #^#$MteJ£#2fcC*#1-Sfc©T*fc3H*Jg 1 - 1 6©^-fftfr£ 



47 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP99/02820 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 A61K45/00, 31/38 // C07D333/68 



According to International Patent Classification (IPC) or to both nation al classification and IPC 
B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 6 A61K45/00, 31/38 // C07D333/68 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 
CAPLUS (STN), REGISTRY (STN) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO, 97/00853, Al (Shionogi & Co., Ltd.), 
9 January, 1997 (09. 01. 97), 

Claims ; abstract ; page 1, line 12 to page 13, 
line 9 ; page 17, lines 7 to 13 ; pages 74, 82, 91 
& EP, 837052, Al 

JP, 3-204815, A (Baker Cummins Dermatologicals, 
Inc.), 

6 September, 1991 (06. 09. 91), 
Reference as a whole 

& US, 4923875, A & EP, 409392, A2 



1-22 



1-22 



[ | Further documents are listed in the continuation of Box C Q See patent family annex. 



* Special categories of cited documents: 

■ A" document defining the general state of the art which is not 

considered to be of particular relevance 
" E" earlier document but published on or after the international filing date 
"L" document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other 

special reason (as spedfied) 
"O" document referring to an oral disclosure, use, exhibition or other 

means 

" P" document published prior to the international filing date but later than 
the prioriiy date claimed 



"X* 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive step 
when the document is taken alone 
"Y* document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 
" &* document member of the same patent family 



Date of the actual completion of the international search 
27 July, 1999 (27. 07. 99) 



Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 



Date of mailing of the international search report 

10 August, 1999 (10. 08. 99) 



Authorized officer 



Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



EBRtt«K#^ PCT/J P99/028 20 



a. mofcirztimntim m&mftm (ipo > 

Int. CI' A61K4 5/00, 3 1/3 8//C0 7D3 3 3/6 8 

W**fTofc*/MSJf|i|- (BMttftafll (IPC) ) 
Int. CI* A61K45/00, 3 1/3 8//C0 7 D 3 3 3/6 8 



CAPLUS (STN) , REGISTRY (STN) 



C. 



iJT-jy — * 






Y 


WO, 97/0 0853, Al (jftMa^ltt^tt) 0 9. 
l£. 1997 (0 9. 01. 97) ifjfcOfSffi^ ©Kk % 1 
5?JRl 2t?-^l 3^-^3S9fT\ $1 7^17-1 3ft, m 

&EP, 8 3 7 0 5 2, A 1 


1-22 


Y 


J P, 3-20 4 8 1 5, A K-*- ts%^X ^-rhni* 
#/VX ^a-z^KfyF) 06. 9J3. 1991 (0 6. 
0 9. 91) -Stftokfe 

&US, 4 9 2 3 8 7 5, A&EP, 4 0 9 3 9 2, A2 


1-22 



TAj t»»C^lgC»*)5^T*»i*<. -fe L WttJlf*iJS^^i- 
fl£j BBSttifiSBmrroiillSSfcttWfF-CfoSiis, BRIMS B 

B«L<»4fflt©W9J4a*«r»aci-Sfc»t3lffli-5 

roj nBctaB*. ffiffl, JH*«ii*ai-*x» 

r P j BRUMS BfiiTC. ^»oftJfe«|(Oi3S<DSC8t<c5ttlB 



*^©afi?rofcftir?iffli-5 to 



2 7. 0 7. 9 9 



B^BUfFJt ( I S A/ J P) 
iflffiS^l 0 0-8 9 1 5 
JKJfCtt'Pft fflK»#B = T @ 4 # 3 - 



03-3581-1 101 



4C 



9 2 8 4 



3 4 5 2 



#SPCT/ISA/2 10 (12^-^) (I 998¥7fl) 



